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LONG-TERM  GOAL 

The  long-term  goals  are  to  better  understand  air-sea  exchange  of  momentum,  heat  and  moisture  and  its 
impact  on  the  marine  boundary  layer  and  to  better  understand  the  influence  of  SST  variations  on  the 
area-averaged  (grid-averaged)  flux-gradient  relationship.  Substantial  modification  of  the  formulation 
of  the  surface  moisture  flux  for  all  conditions  and  the  boundary  layer  for  very  stable  conditions  are 
also  long  term  goals. 

OBJECTIVES 

The  objectives  are  to  quantify  the  influences  of  surface  heterogeneity  and  strong  stability  on  the 
transfer  coefficients  for  the  bulk  formula  and  to  formulate  the  difference  between  the  transfer 
coefficients  for  momentum,  heat  and  moisture. 

APPROACH 

Analyze  the  LongEZ  eddy-correlation  data  in  the  CBLAST  Weak  Wind  Experiment  2001  and  compare 
with  eddy-correlation  data  from  the  CBLAST  WHOI  ASIT  tower  during  the  intensive  period  and  prior 
to  the  intensive  period.  LongEZ  data  from  SHOWEX  will  be  incorporated  for  comparison.  We  will 
also  analyze  eddy-correlation  data  collected  by  the  CIRPAS  Pelican  during  the  CBLAST  Weak  Wind 
Experiment.  The  analyzed  fluxes  will  be  used  for  evaluation  of  regional  modeling  and  LES 
simulations. 

WORK  COMPLETED 

Studies  on  the  impact  of  SST  variations  were  continued.  The  bulk  formula  was  evaluated  using  the 
LongEZ  pilot  experiment.  A  number  of  corrections  were  made  to  the  Pelican  data  although  some 
difficulties  remain.  Analysis  of  the  ASIT  tower  data  began. 

RESULTS 

A  bulk  flux  model  with  no  wave  state  information,  similar  to  that  used  to  parameterize  air-sea  fluxes  in 
most  large  scale  atmospheric  models,  was  evaluated  using  the  aircraft  data  in  CBLAST  Weak  Wind,  as 
well  as  supplementary  data  from  SHOWEX.  While  we  cannot  rule  out  the  possibility  that  the 
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Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 
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measurements  underestimate  surface  fluxes,  the  differences  between  bulk  and  observed  latent  heat 
fluxes  appear  to  be  too  large  to  be  fully  explained  by  measurement  problems. 


Figure  1:  Bin-averaged  observed  4-km  scalar  roughness  length  ratio  (z0h  divided  by  zoq)  as  a 
function  of  the  10-m  wind  speed  for  combined  LongEZ  CBLAST  and  SHOWEX  data. 

ASIT  data  is  denoted  by  the  dashed  curve  with  squares. 

With  weak  to  moderate  winds,  the  observed  fluxes  of  latent  heat  were  systematically  smaller  than 
predicted  by  the  model.  The  more  efficient  transfer  of  heat  compared  to  moisture  for  weak  to  moderate 
winds,  as  reflected  by  the  roughness  lengths  (Figure  1),  is  consistent  with  the  increased  importance  of 
temperature,  as  compared  to  moisture,  in  the  buoyancy  generation  of  turbulence  in  these  datasets.  The 
ratio  of  the  thermal  roughness  length  to  that  for  moisture  is  of  order  10  except  for  the  strongest  wind 
speed  conditions  associated  with  wave  breaking,  where  it  decreases  to  order  0.1.  The  enhanced 
moisture  flux  over  breaking  waves  is  coincident  with  strong  advection  of  cold  dry  air  from  the 
continent. 

The  momentum,  sensible  heat  and  latent  heat  fluxes  respond  strongly  to  SST  changes  which  exceed  1 
C  in  amplitude  on  the  8-km  scale  (difference  between  two  adjacent  4-km  averages  of  SST).  When  the 
change  in  SST  is  less  than  this  value,  the  response  of  the  fluxes  is  not  significant.  A  larger  number  of 
repeat  passes  over  the  same  SST  feature  would  be  required  to  extend  this  analysis  to  shorter  scales.  A 
case  study  of  flow  from  cold  to  wann  water  shows  that  acceleration  of  the  low-level  mean  wind  over 
the  wann  pool  appears  to  be  related  to  the  decrease  in  vertical  stress  divergence  associated  with  a 
much  deeper  boundary  layer  over  the  wann  water. 
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